Fetal rat somatotropes in vitro: effects of insulin, cortisol, and growth hormone-releasing factor on their differentiation: a light and electron microscopic study.
Somatotropes first appear in the fetal rat pituitary just before term. These cells have never been detected in cultured fetal pituitaries. A modified culture medium has, however, enabled their differentiation in vitro. Hypophysial primordia were explanted on days 13-18 of gestation and cultured in different media until the equivalent of term. Immunoreactive somatotropes could be detected, by light and electron microscopy, in cultured primordia explanted on day 14 of gestation or later. The size and numbers of immunoreactive cells depended on culture medium composition. The control medium, containing insulin, cortisol, T3, and glucagon, proved favorable to somatotrope differentiation and proliferation. Increased insulin concentration reduced somatotrope numbers. In the presence of only insulin and cortisol (or corticosterone) somatotropes were more numerous than in the control. Culture medium enriched with insulin alone, with insulin and T3, or with insulin and glucagon, was not suitable for development of this cell type. Addition of GH-releasing factor ( GHRF ) to the medium during the first culture day did not accelerate the first appearance of the somatotropes but did significantly increase their size. GHRF addition 1/2 h before the end of culture did not modify their morphology. The ultrastructure of somatotropes in vitro is very similar to that observed in vivo on day 21 of gestation. The cells were characterized by their lamellar endoplasmic reticulum and immunoreactive secretory granules (300-400 nm maximal section diameter). Fetal somatotropes can, therefore, be successfully caused to differentiate in vitro. Their appearance depends on insulin and glucocorticoid concentration. T3 and/or glucagon may be inhibitory. GHRF may increase storage in somatotropes. These factors may also regulate the development of somatotropes in vivo.